Animals often learn through observing their conspecifics. However, the mechanisms of them obtaining useful knowledge during observation are beginning to be understood. This protocol describes a novel social observation task to test the 'local enhancement theory', which proposes that presence of social subjects in an environment facilitates one's understanding of the environments. By combining behavior test and in vivo electrophysiological recording, we found that social observation can facilitate the observer's spatial representation of an unexplored environment. The task protocol was published in Mou and Ji, 2016.
Materials and Reagents
7. Recording procedure: The recording starts and lasts for 6-12 consecutive days after prerecording training. The recording procedure is depicted in Figure 3 . A typical recording took ~2 h. Each recording consists of three sessions. Note: The recorded rats have never been exposed to the track before the first recording day.
In each of the following days, the Pre-box and Post-box session is set up in various ways as the following, while the Track session remains the same. Each condition is recorded for 1-3 days. a. Empty-track: removing the demonstrator from the track. c. Naïve-demo: replacing the demonstrator with a naïve demonstrator that have never been demonstrator is running on the track. In this condition, the observation box is rotated 180° such that the opening side now is facing a nearby wall of the room 20 cm away. The implanted rat in the box can not see either the track or the demonstrator, but has access to the auditory and olfactory information associated with the demonstrator.
For the other group of rats that have seen only the empty track in the pre-recording training, the Pre-box and Post-box sessions on the first day are under Empty-track condition. In the following days, the Pre-box and Post-box sessions are replaced by Trained-demo and other conditions as described above.
Data analysis
1. We tracked animals' positions using the red and green LED mounted on their heads. Position data were recorded by a ceiling camera and analyzed off-line using customized MATLAB script.
The observer rats' behavior in the Track session was quantified by mean running speed and number of running laps per trajectory (one running direction, Figure 4A ). Our data show that both parameters in the observer rats after watching the well-trained demonstrator were significantly greater than those watching the empty track during pre-recording training phase.
2. All extracellular recording data, including spike timestamps, LFPs, were digitized and analyzed off-line using customized MATLAB routines (MATLAB routines are available upon reasonable request). After watching well-trained demonstrator, observer rats' place cell firing appeared to be less dispersed than those watching Empty-track. Place cells' firing sparsity measured by spatial information was significantly greater in the former group ( Figure 4B www.bio-protocol.org/e2361 Vol 7, Iss 13, Jul 05, 2017 DOI:10.21769/BioProtoc.2361 6 significant main effect between the conditions (F(1,791) = 21, p = 0, Two-way ANOVA), but not between days (F(1,791) = 1.4, p = 0.25). Reproduced from Mou and Ji, 2016 with permission.
